Abstract:
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In the following sections, research is reviewed for five of the nine ICF-CY Activities and Participation domains (Learning and applying knowledge, General tasks and demands, Communication, Interpersonal interactions and relationships, Major life areas). The association between communication impairment and Activities and Participation within the other four domains (Mobility, Domestic life, Self care, Community, social and civic life) was not included due to the content of those domains being less appropriate to the school-age group and communication focus of the current study.
Learning and applying knowledge.
Learning and applying knowledge covers the actions necessary for acquiring new information and skills or the actions of putting those skills into practice, including attention, early literacy, and calculation skills. Children with communication impairment have been found to have greater difficulty with literacy than their typically developing peers, including difficulties with phonological awareness skills (e.g., Gernand & Moran, 2007) , reading (e.g., Harrison et al., 2009; Nathan, Stackhouse, Goulandris & Snowling, 2004a; Tomblin et al., 2000) , and spelling (e.g., Nathan et al., 2004a) , particularly if the communication impairment is still present when formal literacy instruction commences (Nathan et al., 2004b; Young et al., 2002) . School-aged children with communication impairment have also been found to have difficulty with mathematical skills (Fazio, 1996 (Fazio, , 1999 Harrison et al., 2009; Nathan, accessed by McLeod, Harrison and colleagues to investigate the following objectives: First, McLeod and Harrison (2009) reported the prevalence of: (1) expressive speech and language impairment, based on parental concern (25.2%) and teacher concern (22.3%), and (2) receptive language impairment based on parental concern (9.5%), teacher concern (16.9%), and direct assessment (14.7%). Next, Harrison and McLeod (2010) identified risk factors (being male, having ongoing hearing problems, and a more reactive temperament), protective factors (having a more persistent and sociable temperament, and higher levels of maternal wellbeing), and risk/protective factors (having an older sibling, parents speaking a language other than English (LOTE), and parental support for children's learning at home) for speech and language impairment. Third, Harrison et al. (2009) used longitudinal data to examine the academic progress (literacy and numeracy tasks, and approach to learning) of children identified with speech and language impairment at age 4-5 years when they were 6-7 years of age.
The present study extends this work in three ways, by: (1) examining a further wave of longitudinal data, gathered four years after recruitment, at age 7-9 years; (2) examining the associations between communication impairment and a broad range of life activities (hereafter referred to as Activity and Participation outcomes) including, but also extending beyond, a focus on language and learning outcomes; and (3) drawing on multiple perspectives -reports from children, parents, and teachers, as well as direct assessment -to provide a more holistic examination of Activities and Participation outcomes. The specific aim of this paper was to enable a better understanding of the dimensions of childhood communication impairment by investigating the longitudinal associations between communication (speech and language) impairment at age 4-5 years and five domains of Activities and Participation as defined by the ICF-CY (WHO, 2007) , at age 7-9 years. A further aim was to examine the relative strength of these associations after accounting for the contribution of important child and family demographic characteristics to the outcomes.
Method Participants
Participants were a nationally representative sample of 4,329 children (51.1% boys, 48.9% girls) recruited into the Kindergarten cohort in the Longitudinal Study of Australian Children (LSAC; AIFS, 2009) at age 4-5 years (Wave 1). At the time of data collection for the present study (Wave 3), children had a mean age of 8.26 years (SD = 0.44). Most were aged 8 years or under (73.8%); the rest were 9 years or over (26.2%).
At recruitment (Wave 1), the LSAC Kindergarten cohort (n = 4,983) comprised children aged between 4 years; 3 months to 5 years; 7 months (mean = 4.90 years). The children were recruited from every state and territory in Australia, and sample characteristics (e.g., sex, cultural background, and socio-economic status) were broadly representative of the population (Gray & Smart, 2008) as ascertained by the Australian Bureau of Statistics Census data from 2001. Family cultural background was assessed by parental home language, and identification as Aboriginal and/or Torres Strait Islander. Consistent with the Australian national heritage, there were more than 37 languages spoken by parents; however, the majority (86.4%) were English-only speakers. There were 124 (2.8%) children identified as Aboriginal and/or Torres Strait Islander (Indigenous status). In the present study children were included when they had parent-reported information regarding their communication skills in Wave 1, as well as parent, teacher and/or child data at Wave 3. The maximum sample size was 4,329, as 654 of the original Kindergarten cohort did not participate in Wave 3.
Procedure
Wave 3 of LSAC was conducted between April and December, 2008. Parent and child data were collected during home interviews lasting 1-2 hours and via computer-assisted self-administered questionnaires designed for use in LSAC. Structured interviews were conducted by trained interviewers to obtain information from the primary parent about their child (e.g., health, social/cognitive/behavioral development) and family (e.g., sociodemographic information). Parent questionnaires covered additional aspects of the child's personality and behavior as well as the family's functioning and support. The interviewers then administered the Adapted PPVT-III (Rothman, 2003) and assisted the child to complete the self-report questionnaire. With the consent of parents, a questionnaire was mailed to the child's teacher data for completion and return. Full information about the interviews and content is available elsewhere (AIFS, 2009).
Measures

Indicator of communication impairment.
At age 4-5 years, the identification of children with communication impairment was based on parent responses (no, yes, a little) at Wave 1 to the following interview question: "Do you have concerns about how [child] talks and makes speech sounds?" The interview question was taken from the Parents' Evaluation of Developmental Status (PEDS; Glascoe, 2000) , a screener for identifying developmental delays in young children. Those children whose parents responded "yes" or "a little" to the question were identified as having communication impairment (McLeod & Harrison, 2009) . That is, the participants in the current study were 1,041(24.0%) children identified as having expressive speech or language impairment at 4-5 years, and 3,288 (76.0%) children not identified.
At the time of recruitment (4-5 years), a small proportion of children in the group identified by parents with communication impairment were also identified by parents with comorbid conditions such as hearing problems (4.8%), learning difficulties (5.7%), and/or vision problems (1.6%). In order to be consistent with Harrison et al. (2009) Three measures were selected to describe the domain of Learning and applying knowledge. All three were based on teacher report: The Academic Rating Scale (ARS):
Outcome measures (Activities and Participation items).
Language and Literacy Scale and Mathematical Thinking Scale (National Centre for Educational Statistics (NCES), 2002), and the Approach to Learning Scale (ALS; Gresham & Elliott, 1990) . The ARS Language and Literacy Scale had 9 items (e.g., conveys ideas when speaking, reads fluently), that rate a child's performance in oral and written language according to a 5-point scale (not yet=1, beginning=2, in progress=3, intermediate=4, and proficient=5). The ARS Mathematical Thinking Scale used the same scale to rate a child's performance on 9 items (e.g., creates and extends patterns, recognizes shape properties and relationships). The ALS had 6 items (e.g., works independently, persists in completing tasks,) that were taken from the Social Skills Rating Scale (Gresham & Elliott, 1990 ). Teachers rate a child's performance on a 4-point scale (never=1 to very often=4). The internal reliability (Cronbach's alpha) of each of the Scales was high: for the ARS Language and Literacy Scale, α = 0.96; for the ARS Mathematical Thinking Scale, α = 0.94; and for the ALS, α = 0.91. The correlation between the scores on the two Academic Rating Scales was high (r = 0.81).
General tasks and demands.
Two measures were selected for General tasks and demands: the emotional symptoms sub-scale from the Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997) , and the persistence sub-scale from the School-Age Temperament Inventory (SATI; McClowry, 1995) .
Parents and teachers completed the SDQ in its entirety; however, only their ratings for the emotional symptoms subscale were selected to examine this ICF-CY domain. The emotional symptoms scale had 5 items (e.g., often complains of headaches/stomach-aches or sickness, often seems worried), that were rated by both teachers and parents on a 3-point scale (not true=1, sometimes true=2, certainly true=3). The internal reliability (Cronbach's alpha) of the emotional symptoms sub-scale was moderate for teachers (α = 0.75), but moderate-low for parents (α = 0.66). The SATI persistence sub-scale had four items (e.g., goes back to task after interruption) that were rated by parents on a 5-point scale (never=1 to always=5). The internal reliability (Cronbach's alpha) of the persistence scale was high (α = 0.84).
Communication.
An adapted, shortened version of the Peabody Picture Vocabulary Test -Third Edition (PPVT-III; Dunn & Dunn, 1997) was used to assess later Communication (specifically, later receptive language skills). The Adapted PPVT-III was developed especially for the LSAC study (Rothman, 2003) , following Rasch modeling of the results of testing the full PPVT-III with a group of children (n=215, aged 3;7 to 5;6). The best 40 items were determined for use in a shortened version, that consisted of a core set of 20 items, with basal and ceiling sets (each with an additional 10 items). For the LSAC sample, Rasch estimates were determined for each item. Estimates were transformed to generate a scale with a mean of 64 and an SD of 8 (Rothman, 2003) . Scaled scores for the Adapted PPVT-III were used in all analyses.
Further details on scaling of the Adapted PPVT-III are available on the LSAC Web site (AIFS, 2009).
Interpersonal interactions and relationships.
A range of measures described Interpersonal interactions and relationships, including data collected solely from children, solely from teachers, and from teachers and parents. The child self-report measures were: the Marsh Self-Description Questionnaire (MSDQ; Marsh, 1992) and a Bullying Scale adapted from the Perceptions of Peer Support Scale (Kochenderfer & Ladd, 1997; Ladd, Kochenderfer, & Coleman, 1996) . The MSDQ was comprised of 8 items (e.g., I make friends easily), which children rated according to a 5-point scale (false=1, mostly false=2, sometimes false/sometimes true=3, mostly true=4, true=5).
Internal reliability (Cronbach's alpha) of the MSDQ was high: α = 0.84. The Bullying Scale was comprised of four questions about the frequency of bullying incidents (peer victimization) that they had experienced (e.g., how often do kids pick on you? how often do kids say mean things to you?). Children rated these items on a 5-point scale (never=1 to always=5). Internal reliability (Cronbach's alpha) was moderate-high: α = 0.79.
The teacher-reported measures were two subscales of the Student-Teacher Relationship Scale (STRS; Pianta, 2001 ). The conflict sub-scale comprised 7 items (e.g., struggle to get along). The closeness sub-scale comprised 8 items (e.g., shares affectionate relationship, easy to be in tune with feelings). Teachers rated these items on a 5-point scale (definitely does not apply=1 to definitely applies=5). Internal reliability (Cronbach's alpha) of each of the scales was high: conflict α = 0.90; closeness α = 0.83.
Two sub-scales (prosocial and peer relationship problems) from the parent-and teacher-completed SDQ measures were selected for this ICF-CY domain. The prosocial subscale had 5 items (e.g., considerate of other people's feelings, shares readily with other children), as did the peer relationship problems sub-scale (e.g., rather solitary, tends to play alone). Teachers and parents rated these items on a 3-point scale (not true=1, somewhat true=2, certainly true=3). The internal reliability (Cronbach's alpha) of the prosocial subscale was moderate-high for parents (α = 0.72) and teachers (α = 0.83). The internal reliability of the peer relationship problems sub-scale was low-moderate for both parents (α = 0.61) and teachers (α = 0.69). Although weaker than the other scales, the peer relationship problems sub-scale was included as it provided a useful balance to the measures of relationships and interactions.
Major life areas.
Measures of Major life areas (i.e. education) were provided by teachers, parents, and the children themselves. Teachers rated the child's school progress in reading, mathematics, and overall school achievement in comparison to other children in the class, on a 5-point scale (far below average=1 to far above average=5). Parents were also requested to rate their child's progress in these areas relative to their peers (much worse=1 to much better=5).
Teachers' and parents' ratings for all three items were highly intercorrelated and were combined to form a single measure of children's achievement and progress at school. The same process was undertaken for parents' ratings. Internal reliability (Cronbach's alpha) of the two new measures was very high for teachers (α = 0.93) and moderately high for parents (α = 0.81).
Children were asked five questions from the School Sentiment Inventory (Ladd & Price, 1987) relating to their enjoyment of school (e.g., is school fun? are you happy about going to school?), using a 3-point scale (yes=1, sometimes=2, no=3). The scale had moderate-high internal reliability: α = 0.84. Note that lower scores show greater enjoyment of school.
Covariates
Child characteristics (sex, age, Indigenous status) and family socio-economic status were selected as controls in tests of the association between communication impairment status and Activities and Participation outcomes. Following the process adopted by LSAC, a measure of family socio-economic position (SEP; Blakemore, Gibbings, Strazdins, 2006) was derived from three aspects of socio-economic information (parental education, parent income and occupational prestige) and coded as quartiles (low: 0-25%, low-medium: 26-50%, medium-high: 51-75%, high: 76-100%).
Data Analysis
The selected data were analysed in two ways. First, for each of the 18 outcome variables, the numbers of children who were performing within the normal range (WNL: i.e., within 1.0 SD of the mean) or outside the normal range (1.0 SD, 1.5 SD, and 2.0 SD below/above the mean) were identified and compared using chi-square tests. Second, the strength of the association between communication impairment at 4-5 years and each of the Activities and Participation outcomes was tested using analysis of co-variance (ANCOVA), with child sex, age, Indigenous status, and family Socio-Economic Position (SEP) included in the analyses. These tests determined the relative effects of communication impairment and the four covariates on each outcome variable.
Results
Results for 18 Activities and Participation outcomes (corresponding to five ICF-CY
Activities and Participation domains) for children identified by parents as having communication impairment at 4-5 years (CI group) and children not identified (Non-CI group) are presented in Table 2 . It shows the number and percentage of children in each group who performed within the normal range and outside the normal range. A significant chi-square statistic indicates that group membership (CI vs. non-CI) has a significant effect on the distribution. Results of ANOVA and ANCOVA tests are presented in Table 3 that gives the mean scores, 95% confidence intervals, and adjusted means for the CI and Non-CI groups for each outcome variable. For all but two of the rating scales, the range of scores Insert Table 2 and Table 3 here Learning and applying knowledge.
Three teacher-completed measures described children's performance in this domain.
Results presented in Table 2 show that for all three outcomes, a greater proportion of children in the CI group scored outside the normal range (represented by the total for Columns 3-5):
30.6% compared to 12.6% for the Non-CI group in ratings of Language and Literacy ability, 28.4% compared to 14.6% for Mathematical Thinking, and 30.7% compared to 18.6% for Approaches to Learning that is a rating of attentiveness and eagerness to learn in class. The largest difference between the groups was the proportion of children who scored 2.0 SD or more below the mean (Column 5). This was particularly evident on the ARS scales: 11.0% compared to 2.9% for the ARS Language and Literacy scale, and 9.2% compared to 3.0% for the ARS Mathematical Thinking Scale. 
Results in
General tasks and demands.
Parent and teacher rated emotional symptoms on the SDQ, and parent rated persistence on the SATI were the measures selected to describe this domain. Values presented in Table 2 showed that for all three outcomes, a significantly higher proportion of children in the CI group scored outside the normal range than children in the Non-CI group:
16.7% compared to 12.5% on the parent-rated SDQ, 15.5% compared to 10.6% on the teacher-rated SDQ, and 25.8% compared to 18.0% on the SATI persistence scale. The pattern of results was similar for parent and teacher ratings suggesting that the association between early childhood communication impairment and difficulty handling stress and emotional concerns was similarly evident both at home and at school. 
Communication.
Children's receptive vocabulary scores on the adapted PPVT-III provided a measure of communication at age 7-9 years. Figures in Table 2 showed that almost twice the proportion of children in the CI group (19.1%) obtained scores outside the normal range on the PPVT-III as children in the Non-CI group (10.6%). Comparison of the distributions of children who scored outside the mean showed a higher proportion of children in the CI group across all cut-off points (Columns 3-5), with the greatest difference being in the group who scored 2.0 SD or more below the mean (2.6% of the CI group vs. 0.8% of the Non-CI group).
Results in Table 3 showed a clear separation in mean scores between the CI and Non-CI groups. Communication impairment status had an effect size of 0.017, that was greater than the effects of child sex, age and Indigenous status, but smaller than the effect of family SEP (eta 2 = 0.056).
Interpersonal interactions and relationships.
Eight measures, representing child, teacher, and parent perspectives, were available to describe this domain. For seven of the eight outcomes, a significantly higher proportion of children in the CI group scored outside the normal range than children in the Non-CI group; however, figures suggested that the differences between groups were less marked than in the Learning and applying knowledge domain.
A greater proportion of children in the CI group (20.1%) than their peers (13.9%) reported a degree of bullying at 7-9 years that was outside normal limits (see Table 2 ).
Differences were also noted for children's ratings of self-esteem (MSDQ): 19.2% of the CI group scored below the normal range compared to 16.2% of the Non-CI group. For each of the outcomes, mean scores and the non-overlap of the 95% Confidence Intervals confirmed a significant difference between children in the CI and Non-CI groups ( 10.2%; teacher-rated: 11.2%). The pattern of results did not suggest that teachers gave children with communication impairment poorer ratings for social problems than did their parents, as has been reported by Redmond and Rice (1998) . In contrast, on the four parent and teacher reported subscales of the SDQ, effect sizes for parents' ratings of prosocial and peer problems (eta 2 = .007 and .012, respectively) were somewhat larger than effect sizes for teacher ratings (eta 2 = .003 and .007), suggesting that parents may be harsher, or perhaps more accurate, judges of their children's difficulties with peers.
Major life areas.
Education as a Major life area for 7-9 year olds was described by parent-and teacherrated school progress and child attitudes to school. As noted for ratings of achievement in the Learning and applying knowledge domain, a significantly higher proportion of children in the CI group fell below the mean on reports of school progress and achievement in comparison to their peers in the Non-CI group: parent-rated: 21.2% vs. 10.4%; teacher-rated: 28.5% vs.
13.0% (Table 2) . Comparison of the distributions of children who scored outside the normal range revealed a substantially higher proportion of children in the CI group whose scores were 2 SD or more outside the mean: parent-rated: 9.3% vs. 2.4; teacher-rated: 7.7% vs.
1.7%. Parents' and teachers' ratings of children's progress in school education were noticeably poorer for the CI group compared to the Non-CI group, as shown in Table 3 Children in the CI group reported poorer attitudes to school than their Non-CI peers.
A total of 23.0% of children in the CI group scored outside the normal range on child selfreports of school liking at 7-9 years, of whom 7.4% scored 2 SD or more below the mean. In The present study demonstrates the need for interventions that target the children's environment as well as the impairment. It also shows the need for SLPs and teachers to focus on children's social development and self-esteem, as well as the provision of academic support, when providing services to children with communication impairment at school (Durkin & Conti-Ramsden, 2007) . Such a change in focus might address parental concern that SLPs do not always prepare students for the social world at/beyond school (Paradice & Adewusi, 2002) , since SLPs often give literacy and academic skills higher priority. (Felsenfeld, Broen & McGue, 1994) , and with higher likelihood of vocational and employment training than completion of higher years of schooling (Snowling et al., 2001 ). In the present study, children identified with communication concerns in early childhood reported less enjoyment of school than their peers. Although inter-relationships among the ICF-CY domains were not examined in this study, it is possible that less enjoyment of school was related to their poorer academic performance and/or less effective relationships with peers and teachers (Ladd, 1990) . The findings suggest the need to improve school experiences for children with communication impairment.
Limitations
It may be considered a limitation of this study that the indicator of communication Table 1 .
ICF-CY Activities and Participation Domains and Outcome Measures
ICF-CY chapter ICF-CY domain Measures
Activities and participation related to learning and application of language and literacy skills (e.g., d133 Acquiring language, d140 Learning to read, d145 Learning to write, d163 Thinking, d166 Reading, d170 Writing) Academic Rating Scale -Language and Literacy (NCES, 2002) (T) Activities and participation related to learning and application of calculation skills (e.g., d137 Acquiring concepts, d150 Learning to calculate, d172 Calculating) Academic Rating Scale -Mathematical thinking (NCES, 2002) (T) Activities and participation related to attention skills (e.g., d160 Focusing attention, d161 Directing attention) Approach to Learning Scale (Gresham & Elliott, 1990) (Goodman, 1997) 
